In Io patients with neurocirculatory asthenia the effect of two adrenergic beta-blocking drugs, propranolol and practolol, were studied on the ST-T changes observed in the resting electrocardiogram and on those occurring under orthostatic conditions. The drugs were administered intravenously on different occasions. Propranolol improved the ST-T abnormalities in the resting electrocardiogram in all Io patients and in 6 even restored the tracing to normal. In the same io subjects, practolol improved the abnormalities in 8, restored them to normal in 4, while in 2 patients no change occurred under the influence of this drug. Propranolol resulted in complete disappearance of orthostatic ST-T changes in 6 out of 9 patients and improved the tracing in the others; practolol improved the orthostatic electrocardiogram in 6 subjects, but in none was a complete return to normal observed.
receptor blocking drug propranolol on various haemodynamic variables, as well as on the clinical manifestations of neurocirculatory asthenia seems to be well established (Bollinger et al., 1966; Schweitzer, Pivofika, and Gregorovi, I968; Rosenblum and Delman, I970; Marsden, 197I) . The effect of this drug on the ST-T abnormalities occasionally observed in these patients has, however, not been fully investigated, and no data are Received xi March 1974. available on the effect of the newer and more selective beta-blocking drug, practolol, in this respect. Orthostatic electrocardiographic abnormalities and tachycardia are other interesting features of neurocirculatory asthenia, and the effect of propranolol on these changes has been studied by Nordenfelt (I965) .
In this study we describe the influence of two beta-receptor blocking drugs, practolol and propranolol, administered intravenously, in I0 patients with neurocirculatory asthenia who exhibited ST-T changes in their resting electrocardiogram. We also studied the effect of these drugs on the orthostatic electrocardiographic abnormalities in the same patients.
Patients and methods
Ten patients with neurocirculatory asthenia were investigated in the course of this study (5 women, aged i6 to 35, and 5 men, aged 20 to 37). All suffered from palpitation, fatigue, shortness of breath, and some of them from chest pain not induced by effort. In all ofthem consistent ST-T abnormality was found in the resting electrocardiogram or in serial tracings recorded weeks apart, in the standard or chest leads or both. None of the patients had received any medication for at least I0 days before the test. A multistage bicycle test was performed on a Quinton bicycle with heart rate, blood Fig. i .
In all I0 patients there was pronounced acceleration of pulse rate up to I05 to 140 a minute in the standing position (Table 3 ). Orthostatic ST-T changes, additional to those observed in the resting record, occurred in 9 of the I0 patients. These were mainly T wave changes and in only two patients was slight ST depression observed. The injection of propranolol and practolol induced a significant reduction of the heart rate in the standing position in all patients, but propranolol had a slightly greater influence in this respect. During administration of both of these drugs, we observed a slight but definite decrease in the systolic and diastolic blood pressure in the standing position, again slightly more so after the infusion of propranolol. Propranolol resulted in complete disappearance of the orthostatic electrocardiographic abnormalities in 6 of the 9 patients. In the remaining 3, slight T wave abnormalities prevailed in the standing position. Practolol, on the other hand, improved the orthostatic ST-T abnormalities in 6 of the 9 patients, but in none was a complete return to normal electrocardiogram observed. Two illustrate figures showing the electrocardiogram in the standing position and after propranolol and practolol are given (Fig. 2-3 ). 
Discussion
The purpose ofthe present study was to compare the effects of the two beta-blocking agents propranolol and practolol on the electrocardiographic abnormalities at rest and after an orthostatic test in patients with neurocirculatory asthenia. We demonstrated that propranolol improved the ST-T abnormalities in the resting electrocardiogram in all these patients, whereas practolol did so in only 8 of the io. The number of tracings that returned to normal was also higher after propranolol than after practolol. Because of this effect these drugs appear to be useful for the differentiation of the benign electrocardiographic abnormalities of neurocirculatory asthenia from those induced by organic heart disease. Earlier reports have shown an improvement in ST-T abnormalities in patients with neurocirculatory asthenia after a single oral dose of propranolol (Noskowicz and Chrzanowksi, I968; Furberg, i967) and in patients with anxiety (Jackson, 197I) . Orthostatic electrocardiographic abnormalities are not an unusual finding in the younger age group (Kemp and Ellestad, 1968) . Maksud et al. (i97I) and Nordenfelt (i965) described how such ST-T abnormalities disappeared in subjects without organic heart disease after intravenous injection of propranolol. Our results with propranolol are similar to theirs. The comparison of the effect of this drug and that of practolol shows that though the bradycardiac effect of the two drugs in the supine position was similar, in the standing position the response to the intravenous injection of practolol was less than to propranolol. The ST-T abnormalities during orthostatic stress in all subjects diminished, and in many even disappeared after propranolol, but the improvement after practolol was less pronounced.
The mechanism mediating the regression of the ST-T changes after propranolol and practolol is not yet clear, but the acutely reduced beta-sympathetic tone, the reduced heart rate, and/or reduced blood pressure are probably the factors involved.
In our experiments both these drugs reduced blood pressure slightly, though careful inspection of the results disclose that propranolol reduced the systolic and diastolic pressures slightly more than did practolol. This is not in disagreement with the results of Prichard, Aellig, and Richardson (I970), who found that oral propranolol and practolol, in doses equivalent to ours, had no effect on blood pressure in patients with angina pectoris, since it is plausible that blood pressure in neurocirculatory 
